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Human uterus transplantation is currently under investigation as 
a treatment for uterine factor infertility (UFI) [1,2]. After decades of 
animal research, the first clinical human trials of uterine transplantation 
(utx), led by Brannstrom and colleagues, started in Sweden in October 
2012 [1]. This experimental procedure has generated global media 
attention and worldwide lay-interest with inquiries and requests for 
enrolments in the trial from all over the world [3]. 

Utx technology is the newest advance in the continuously expanding 
discipline of Assisted Reproductive Technology (ART). It addresses 
one of the greatest challenges in the treatment of absolute UFI, a 
common cause of infertility affecting approximately 3-5% of the general 
population [4]. Its causes are many and include congenital absence of 
the uterus (1/5000 newborns) [5], post-partum hysterectomies due 
to haemorrhage (1 out of 198 caesareans in the US) [6], and radical 
hysterectomies following invasive cervical cancer (incidence rate of 
cervical cancer for 2008 was 15.2 per 100,000 globally [7] with about 
60% being amenable to treatment via radical hysterectomy [8]). 

Like all scientific advances in the discipline of ARTs, human utx 
technology poses some complex ethical questions. Some of these relate 
to the clinical context of the procedure: is it surgically appropriate 
to perform a highly risky procedure for a non-vital organ? What 
harm could the transplantation and immunosuppressive drugs pose 
for the developing fetus, particularly given that the transplanted 
organ is directly affected by the pregnancy? Other questions refer to 
donor safety, social impact, and management of health care services, 
especially with regards to access and cost. A growing body of literature 
is addressing these issues [9-13]. 

Missing in this discourse is an analysis of the ethical dilemmas 
surrounding the transfer to, and the use of utx technology in developing 
countries. As exhibited previously by the uptake of kidney transplant 
technology, transfer of the technical aspects of transplantation 
technology can take place quite rapidly [14]. What remains unaddressed 
is the application of utx technology and its impact on low-income 
countries (LICs) countries given their unique conditions. These include 
fragile, poorly resourced health systems, wide-spread poverty, sharp 
inequities in access to resources of all kinds, the absence of relevant 
laws and poor enforcement of existing laws. This article addresses some 
of these questions taking Pakistan as a case study. 

The Pakistan Context
Infertility is a major reproductive health problem in Pakistan with 

prevalence estimates ranging from 15-22% [15, 16]. While there are 
no statistics available to our knowledge giving the prevalence of UFI 
specifically as the cause of infertility in Pakistan, there is evidence that 
hysterectomies are performed in higher numbers than in high-income 
countries (HICs). Estimates from Pakistan range from 1 in 139-
361[17-19]. In comparison, the frequency of obstetric hysterectomies 
in Western countries has been found to range from 1 in 2,224 to 1 in 
4,4228 [20,21]. Furthermore, anthropological studies from Pakistan 
suggest the possibility that unnecessary hysterectomies are being 

performed, particularly among rural women. Women travelling 
far distances to seek medical services for a variety of reproductive 
issues encounter doctors who decide that, due to her rural origins, a 
hysterectomy is the best and most efficient option to solve her issues 
[22]. Therefore, it could be that the women of Pakistan experience an 
inordinate burden of UFI.

Pakistan is a particularly pronatalistic society characterised by 
large family sizes [23]. Childbearing is a universal expectation and is 
promoted through a set of institutionalized social values, norms and 
structures. These include children being viewed as providing core 
meaning to life, required for continuity of the family name [24] and 
for their instrumental and social assistance in later life [25]. The social 
ideal for women is to bear four children [26,27], with at least 2 sons 
[27] . Childlessness in this context is not only unthinkable, it is socially
unacceptable and is understood to be a failure to adhere to cultural
norms [24]. It is this pronatalism that is partly responsible for the
high rates of reported infertility. Infertility in Pakistan does not mean
childlessness alone, but also includes not having the right number of
children, and more importantly the right ‘type’ of children, or in other
words, the right number of sons [28].

While infertility in Pakistan impacts both men and women [28] it 
is particularly disastrous for women who experience well-documented 
negative consequences [29-32]. This is a context in which a woman’s 
identity is solely dependent on her reproductive success [26,33]. 
Becoming a mother in the first year of marriage is not only highly 
desirable, it is essential to prove her fecundity and thereby secure her 
position in the marital household and society [34,35]. Children are 
believed to bond a husband and wife to one another [35] and therefore 
childlessness leaves women in precarious and unstable marriages as 
well as suffering harsh social and sometimes physical consequences 
[36]. Women experience physical, mental and emotional abuse from 
husbands and their in-laws [30], taunting and verbal harassment [34], 
being socially excluded from important events like weddings [37] 
and from touching babies [36], threatened with divorce and ejection 
from their marital home or having their husband marry a second wife 
[30]. The literature has also reported childless women suffering from 
psychosocial consequences like depression, dejection and suicidal 
ideation [37].
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Infertile women in Pakistan have been found to incessantly 
seek infertility treatments [28,38], sometimes for up to 20 years and 
sometimes regardless of whether or not she is the infertile partner in the 
marriage [28]. They will seek treatments from a range of practitioners 
from traditional healers to biomedical practitioners [28,38], often 
undergoing invasive and dangerous treatments [28]. Surrogacy as a 
treatment option is unthinkable due to the Islamic belief that the only 
mother who can be considered the true mother of a child is the woman 
who gives birth [39]. Adoption is also a highly undesirable option as it 
is not possible for an adopted child to carry on the patriline, or inherit 
the family property [40,41]. 

In light of the severe consequences and stigma of infertility coupled 
with the high prevalence of hysterectomies conducted in Pakistan, the 
emerging utx technology may become one more, and perhaps the only, 
option for Pakistani women with UFI. Given the stigma of infertility 
and the extent to which women are willing to seek treatment, it may 
also be assumed that uterine transplant technology will be adopted 
at a much faster rate than expected. This raises ethical questions 
regarding the use this technology in LIC contexts such as Pakistan. 
The questions encompass eligibility of recipients, who should donate, 
who should make these decisions, and who should be allowed to make 
these decisions? Is there a danger of organ trafficking? There are also 
questions about the capacity of the nation’s health care system to 
undertake this complex procedure. More importantly, when should 
such a dangerous, expensive, but non-vital procedure become an 
acceptable procedure? Should society be allocating its scarce resources 
to such procedures? How far should a society be willing to go in the 
pursuit of having children? [42]. We aim to highlight these as-yet un-
discussed potential ethical concerns in relation to the possibility of utx 
in Pakistan with relevance to other nations with similar contexts. 

Uterine Transplantation
The first human utx occurred in 2000 in Saudi Arabia where a 26-

year old woman had undergone a postpartum hysterectomy due to 
massive hemorrhage. She received a uterus, and oviducts from a 46 
year old live donor [43]. The transplanted uterus had to be removed 
shortly thereafter due to necrosis. A second known case, which has yet 
to be published in the scientific literature, occurred in Turkey in 2011 
[2]. Currently a clinical trial in Sweden is underway [2] and the first 
mother-to-daughter transplants have been attempted with no resulting 
surgical complications. It is believed, because the research is showing 
promising results in animal models [44], that utx will become a reality 
and will eventually become the ‘gold standard’ to treat UFI [13,45]. 

Utx would be the only alternative for women for whom surrogacy 
or adoption (currently the only alternatives for UFI) is not feasible for 
religious [41], ethical [41,46], or legal [47] reasons, as is likely to be 
the case in countries like Pakistan. Physicians do not agree that utx is 
superior to surrogacy or adoption as far as risk and expediency [13] 
but it is the only way in which a woman with UFI could possibly have 
the experience of carrying a pregnancy. It should be noted that the 
transplanted uterus will not be enervated, meaning that the recipients 
will not be able to feel the pregnancy. It has also been proposed that, at 
least initially, prophylactic caesarean sections would be performed on 
recipients of uterine transplants, effectively diminishing the experience 
of pregnancy [48]. 

Ethical Debates Surrounding Uterine Transplants
The ethical considerations of underlying utx are complex. In 

contrast to clearly life-saving transplants (heart, liver) or even kidney 
and cornea transplants, which remain relatively non-contentious 
because they are justified by considerations of improvements in 
quality of life, utx do not address issues of compromised day-to-day 
physiological functioning. Utx is only intended to improve quality of 
life. Moreover, women have access to surrogacy and adoption; their 
children may even be genetically related to them using the current 
ARTs.

Since utx technologies occupy the ethical intersections of organ 
transplantation and ART [42], the ethical challenges faced by organ 
transplantation in general are also applicable here. Questions such as 
how should uteruses be allocated amidst a limited supply of organs, 
who should make these decisions, and who should be allowed to 
donate [42] are as applicable to uterine transplantation as they are to 
life-saving organs. Nair [45] proposes that uteruses for transplantation 
should be allocated only to women with UFI and who have no other 
alternatives. All criteria for who can donate a uterus should remain the 
same as other types of organ donations apart from some special testing, 
including Pap tests and Human Papilloma Virus test. Other criteria 
include donors are between the ages of 16 and 45, with no history of 
pelvic inflammatory disease, cervical dysplasia, endometriosis, ovarian 
cancer, or any other anatomical abnormalities. Brain-dead, heart 
beating, multi-organ donors should be considered acceptable [45]. 

Lefkowtiz et al. [13] expanded Nair’s criteria to include health 
system capacity. Their proposed “Montreal Criteria for the Ethical 
Feasibility of Uterine Transplantation” addresses the ethical issues that 
should be considered prior to undertaking the procedure regarding the 
recipients, donors, and the treating health care team (Figure 1).

The recipient: 
a. Is a genetic female of reproductive age with no medical contraindications to 

transplantation, 
b. Has documented congenital or acquired UFI which has failed all current gold 

standard and conservative therapy, 
c.  (c1) has a personal or legal contraindication to surrogacy and adoption measures, 

or (c2) seeks the Utx solely as a measure to experience gestation, with an 
understanding of the limitations provided by the Utx in this respect, 

d. Has not had her decision to undergo Utx deemed as irrational by expert 
psychological evaluation, 

e. Does not exhibit frank unsuitability for motherhood, and 
f. Is responsible enough to consent, informed enough to make a responsible 

decision, and not under coercion 
 

The donor: 
a. Is a female of reproductive age with no medical contraindications to donation, 
b. (h1) has repeatedly attested to her conclusion of parity, or (h2) has signed an 

advanced directive for post-mortem organ donation, 
c. Has no history of uterine damage or disease, and 
d. Is responsible enough to consent, informed enough to make a responsible 

decision, and not under coercion 
 

The health care team: 
a. Is part of an institution that meets Moore’s third criteria as it pertains to 

institutional stability, 
b. Has provided adequate informed consent to both parties regarding risks, 

potential sequelae, and chances of success and failure, 
c. Has no conflict of interest independently or with either party, and 
d. Has the duty to preserve anonymity if the donor or recipient do not explicitly 

waive this right 
 

 

Figure 1: The Montreal Criteria for the Ethical Feasibility of Uterine 
Transplantation, taken directly from Lefkowitz et al. [13].
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Pakistan and the Relevance of the Montreal Criteria
In this section we discuss the applicability of the Montreal Criteria 

in the Pakistani context. First we will discuss ethical dilemmas 
surrounding the eligibility of potential recipients of uterine transplants 
in Pakistan, followed by dilemmas surrounding potential uterus donors 
and those surrounding health care institutions in Pakistan. We will 
conclude by discussing the ethics of the transfer of this technology to 
Pakistan and asking questions as to who or what global or state bodies 
should be acceptable decision makers in this matter.

The recipient

Criterion “f” in figure 1 states that a potential recipient should 
be “responsible enough to consent, informed enough to make a 
responsible decision, and not under coercion”. For Pakistani women in 
their marital homes, decisions around seeking infertility treatment lay 
largely in the hands of their mothers-in-law [24,28]. Research shows 
that mothers-in-law do not always keep their daughters-in-law’s best 
interests at the forefront in the context infertility decisions. There are 
reports of mothers-in-law starting to seek infertility treatment for their 
daughters-in-law sometimes as little as 2 months after the wedding day 
[28]. Given the mother-in-law’s pressure and influence to incessantly 
seek treatment even in cases of known male infertility, the potential 
that younger women may be coerced to undergo a utx is a possibility. 
Rather than focusing on the informed consent of the recipient, it may 
be the mothers-in-law who must also be informed of the risks and 
limitations of utx. It should also be kept in mind that simply informing 
them of the risks and limitations of utx may not be sufficient as their 
desire to ensure continuity of the family line often trumps their 
daughter-in-law’s well-being [28].                                                                                                            

Criterion “d” (Figure 1) states that the potential recipient ‘has 
not had her decision to undergo utx deemed as irrational by expert 
psychological evaluation’. This may be difficult to implement in 
Pakistan. The biomedical mental health system in Pakistan is under-
resourced and not well-established [49]. In 2008 for example, only 3 
psychiatrists in total graduated in a country of 180 million people [49] 
and only 2% of medical doctors received at least 2 days of a mental 
health refresher course [49]. There are also issues of what is considered 
rational and irrational. Rationality and irrationality are subjective 
notions. A woman seeking to have a child in Pakistan to continue on 
the family blood line and to ensure her place in her marital household 
would likely be considered completely rational. 

Lastly, criterion “e” states that the recipient should not exhibit signs 
that she is unsuitable for motherhood. Obviously there is no indication 
that Pakistani women are any more or less likely to be ‘suitable’ 
mothers than other women in other nations. However, there is the 
widely acknowledged element of son preference in Pakistan. This could 
be an ethical dilemma if the main motivation for the procedure is to 
bear a son. What will happen if the foetus is a female? Will the woman 
or her marital family make the choice to terminate the pregnancy? Will 
the woman or her marital family pressure the attending physicians to 
impregnate the transplanted uterus repeatedly even if it is detrimental 
to the young woman’s well-being? Or will they simply use sex-selection 
technology to ensure only male embryos are created during in-vitro 
fertilization [50]. There is a danger that utx technology can become one 
more vehicle for the practice of sex selective pregnancies and abortions 
for families to ensure they have a male child and heir. 

The donor 

Almost of all of the criteria laid out in the Montreal Criteria 

regarding donors may be difficult to implement in Pakistan. Pakistan 
has been termed an ‘organ bazaar’ where many body organs can be 
bought or sold. A key reason for this is widespread, multi-dimensional 
poverty in which historical inequities in land distribution coupled with 
structural oppression place some groups of people highly vulnerable to 
exploitation for body organs [51].

Organ trafficking refers to the unjust practice of ‘using a vulnerable 
segment of a country or population (defined by social status, ethnicity, 
gender or age) as s source of organs’ (p.48) [52]. Organ vending is 
beneficial only to rich people, both locals and, increasingly, foreigners 
[53]. The most common organs sold are the kidneys. Despite the recent 
enactment of the law in 2007 banning organ trafficking, newspaper 
reports from Pakistan suggest that at least 450 people have sold their 
kidneys in Punjab alone [54]. The majority of Pakistanis who sell 
their kidneys (93%) [55] do so to pay off debt to money lenders and 
sometimes to cover costs of things like weddings [51]. Research shows 
that the majority of kidney sellers still find themselves in the same poor 
socioeconomic situation that led them initially to sell their kidneys. 
The exploitation is exhibited by the fact that while foreign recipients 
are paying upwards of 40,000 USD for a transplant, the kidney donor 
only receives a maximum of 2,500 USD [56]. The structural violence 
perpetuated by Pakistani institutions that maintains high levels of 
poverty leading to a disproportionate amount of kidneys beings bought 
from the poor and marginalized, continues to feed the global organ 
trade.

The history of organ transplant ion in Pakistan leads us to wonder 
if utx technology might become another vehicle to exploit and abuse 
poor women. If kidney sellers receive 2,500 USD for a kidney, an 
organ not involved with creating life for carrying on the patriline, it is 
likely that uteruses would sell for an even higher rate. It is conceivable 
that impoverished families might coerce their daughters and wives 
to donate their uteruses to pay off debts. Bonded labourers might be 
obliged to provide their ‘master’s’ wives and daughters with uteruses. 
Until the health system in Pakistan is stringently regulated and the 
laws illegalizing the organ trade are actually implemented, there could 
be serious ethical dilemmas with respect to uterus donors and the 
protection of women’s human rights. 

The health care team

The health system requirements for uterine transplants outlined 
in the Montreal Criteria may also be difficult for the current Pakistani 
health care system to meet. Generally the health care system in Pakistan 
is fragile and under-funded. Its privatization has been aggressively 
pursued since the 1990’s with the result that almost 80% of all health 
care in Pakistan’s is provided by this largely unregulated sector [57]. 
Not surprisingly, most transplant surgeries are performed in the for-
profit private sector. Most of these transplant units are not accredited 
and do not adhere to international standards of safety and quality [58]. 
Competencies and qualifications vary from practitioner to practitioner 
and institution to institution; the facilities are often outdated and 
practices are largely price-driven [55]. Furthermore, malpractice 
and ‘unjust’ behaviours by medical professionals have been reported 
where some Pakistani clinics were found to be, as discussed above, 
charging 40,000 USD to transplant patients remunerating only about 
2500 USD to donors [56,59]. After the law making kidney trading 
illegal was enacted in 2007, 10 hospitals in Lahore were found to have 
been involved in black market organ trading [60]. Until there is an 
increase in overall stability and regulation of the health care system, 
as well as disincentives to earn income from the organ trade, uterine 
transplantation in this context remains ethically indefensible.
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Ethics of Technology Transfer: Who Decides? 
What the Montreal Criteria do not address is the ethics of 

transferring utx technology to low-income, pronatalistic, highly 
patriarchal societies. As discussed above, there exists potential for 
increased ‘bioviolence’ [61] or structural violence [62] in Pakistan with 
the emergence of this new transplant technology which could further 
disadvantage poor, marginalized and already-exploited Pakistani 
women. This leads to questions about whether such a dangerous and 
expensive, but non-vital procedure should be introduced at all in 
Pakistan. As asked above, how far should a society be willing to go in 
the pursuit of having children? Who should decide the answers to these 
questions?

Hellsten [63] argues that the advances in biotechnology have 
created previously unimaginable possibilities which past hegemonic 
moral frameworks and traditional medical ethics, valuing the 
principles of beneficence, non-malfeasance, justice, and autonomy, 
are no longer are sufficient to address. Now, as biotechnological 
advancements are no longer impeded by national boundaries, there 
is a need for incorporating an international dimension that critically 
reflects on the unique contexts that exist globally [64]. To address this, 
ethicists have called for transdisciplinary engagement in reflective 
debates surrounding bioethics [64,65], a ‘critical bioethics’ [66] and an 
‘anthropologically informed bioethics’ [67]. 

Given the potential of uterine transplant technology to cross 
national boundaries and encroach on women’s human rights in places 
where they already have little decision-making power or rights, the 
technology itself becomes a global human rights issue. This leads to 
deeper questions: who is to decide that one country is ‘safe enough’ 
or has a ‘high enough’ level of gender equality that utx could be 
ethically defensible while another is simply ‘not good enough’ yet to 
allow this technology? It would be possible to incorporate into ethical 
criteria a critical assessment of the level of governance and the human 
rights record of a nation when deciding when and how to incorporate 
particular biotech advances. However, this could lead to the creation 
of a double standard whereby some countries will allow themselves the 
benefits of a technology while condemning other nations for doing the 
same. 

Given the potential negative impact utx technology could have in 
patriarchal and hierarchical countries like Pakistan and other LICs, 
where child bearing is of the utmost importance for women’s existence 
and where women are devalued citizens, the question that arises is: 
should this technology be developed all? This is not a radical question 
as uterine transplants are not an essential, life-saving procedure [48]. 

Traditionally the scope of bioethics has been limited to the 
acceptance of the social order, lacking any dimension of social justice 
[68], and neglects the ways in which institutional configurations 
perpetuate poverty, disempower people and subsequently propagate 
existing social hierarchies [68]. Parker [69] calls for a bioethics that 
analyses issues through the lens of socially constructed vulnerability 
and power. Structural violence, the manner in which social 
arrangements impact an individual’s and a population’s agency, must 
also be considered in bioethical debates [68] which includes axes at the 
individual level (eg. ethnicity, gender) and at the population level (eg. 
institutional oppression, including institutionalized gender) [70].

The purpose of this paper was to propose the potential bioethical 
implications involved with the emergence of utx in the context of a 
patriarchal, hierarchical, and pronatalistic LIC. What is currently 
emerging in conjunction with developments in utx technology are 

ethical criteria and discussions which are largely western-centric, 
where reasonably high levels of gender equity and equality exist 
and where health systems are highly regulated and laws are strongly 
implemented. We argue that these emerging criteria founded on 
the traditional medical bioethical principles of autonomy, non-
malfeasance, beneficence, and justice, do not capture either the unique 
contexts of women globally nor contexts of structural violence which 
can be exacerbated by these emergent biotechnologies. 
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